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赖性。在本实验条件下，当纳米 ZnO 溶液浓度为 50μg/L，100μg/L 和 200μg/L
时，藻内 Zn 累积量分别为 241×10-3mg/g，384×10-3mg/g 和 425×10-3mg/g，累积
量与纳米 ZnO溶液浓度呈显著正相关（R2 = 0.9998），对应累积系数分别是 494.1，
356.8和 217.9，与溶液浓度呈显著负相关（R2 =0.9655）；相同浓度纳米 Ag溶液




应。急性实验结果显示纳米 ZnO 对中肋骨条藻的 24h EC50，48h EC50和 72h EC50















EC50，72h EC50 则分别为 1.88mg/L，3.82mg/L 和 1.13mg/L。
2）菲律宾蛤仔通过摄食中肋骨条藻对纳米金属的累积效应
菲律宾蛤仔通过摄食作用对纳米 ZnO的累积效率远大于纳米 Ag。当中肋骨
条藻培养液中纳米金属浓度为 50μg/L，100μg/L 和 200μg/L 时，蛤仔通过摄食作
用对 Zn 的累积量分别为 11.31×10-3mg/g，15.45×10- 3mg/g 和 12.52×10- 3mg/g，对
应累积系数为 231.9，158.4和 64.2；对Ag的累积量分别是 0.42×10- 3mg/g，2.35×10-
3mg/g和 2.67×10-3mg/g，对应累积系数为 8.6，24.1和 13.7。
3）菲律宾蛤仔对海水中纳米金属的累积效应
蛤仔对海水环境中的纳米 Ag比纳米 ZnO 具有更高的累积能力。纳米溶液浓
度为 50μg/L，100μg/L 和 200μg/L 时，蛤仔体内 Zn 累积量分别为 5.95×10-3mg/g，
23.48×10-3mg/g 和 9.07×10-3mg/g，对应累积系数为 122.0，240.8和 46.5；相同浓
度纳米 Ag溶液培养下，蛤仔体内 Ag累积量分别 30.42×10-3mg/g，30.02×10-3mg/g




系数分别为 0.5，0.4和 0.3，无生物放大效应；对于纳米 Ag，滤水作用是蛤仔对
其累积的主导方式，食物链转移作用甚微。实验浓度下纳米 Ag经食物链的转移

















ZnO and Ag nanoparticles are widely used in machinery, electronics, chemical,
pharmaceutical, energy, commodity and other fields for their special physical and
chemical properties. Nanomaterials are discharged into the water environment through
industrial production, landfills, commodity, sewage treatment, accidental releases in
production and transportation, eventually into the marine ecosystems directly or
indirectly, poses a potential threat to the marine environment and ecology.
Diatoms are the main primary producers in the marine ecosystem, as one of the
biological indicator of ecosystem health, they are extremely sensitive to
environmental changes. Skeletonema costatum is dominant diatom species in coastal,
estuarine area. R. philippinarum is one of the most commonly filter-feeding Bivalve
molluscs, widely distributed in China’s southeastern coastal beaches or estuaries.The
research on interaction between environment - unicellular algae - Bivalve molluscs,
inquiry accumulation and transfer effect of nano metal in S. costatum and the research
on accumulation of R. Philippinarum to nanoparticles via waterborne exposure and
dietary exposure, not only are the main research contents of biodynamic process such
as bio-absorption, accumulation, transfer, excretion, also are important part of the
nano-ecotoxicology. In addition, the result of research can provide a scientific basis
for intergrented coastal zone assessment and environmental protection department to
formulate nano-metal emissions standards.
The main results are as follows:
1) Bioaccumulation of S. costatum to nanoparticles in seawater
Bioaccumultion of S. costatum to nanoparticles in seawater are significant and
positively correlated with the concentration of nanoparticles. The nano-ZnO solution
concentration was 50μg/L, 100μg/L and 200μg/L, the amount accumulated in the
algal cells were 241×10-3mg/g, 384×10-3mg/g and 425×10-3mg/g respectively,
regression analysis showed that the cumulative amount of Zn in the algal cells was
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